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The contents of this dissertation covers two topics of research: ion recognition 
and C = N double bond isomerization studies. 
Transition metal ions extensively exist in nature, and play an important role both 
in the environment and the living body. Among them, the Zn2+ ion took part in a lot of 
biology processes in various human body cells and the body fluids. Therefore, the 
recognition of Zn2+ ion by fluorescence，especially of real-time visualization by 
fluorescence detection in living cells and tissues is the focus of attention in recent 
years. In this dissertation, a kind of Zn2+ ion fluorescence probe, 
4-dimethylamino-N’-(2-hydroxybenzylidene)-benzohydrazide (HL) was synthesized, 
which had particularly selectivity toward Zn2+ ion and anti-interference to other metal 
ions.  In Hela cell, fluorescence imaging studies suggested that the probe can 
effectively enter into living cells and sensitively response to Zn2+. 
The dihydrogen phosphate anion and the acetate anion play important roles in 
many chemical and biololgical process, and a variety of fluorescence molecular 
probes for the recognition of auch anions have flourised all the time. Due to the 
stereochemistry of some of the unique conformation of metal complex, it can  
enhance the recognition specificity to anions, and even may achieve to recognize 
anions in strong polar solvents such as pure water. In this dissertation, a kind of zinc  
complex was synthesized as the fluorescence probe for above-mentioned anion. The 
complex can recognize acetate ion via absorption spectrum and recognize dihydrogen 
phosphate anion via fluorescence spectrum. The recognition process shows a good 
interference resistance. And last, the mechanism of recognizing acetate anion by the 
complex was demonstrated. 
Furthermore, A photochromic Schiff base,(E)-4-phenyl-1-(pyridine-2- 
ylmethylene)semicarbazide (P), was reported. It presents photochromism in solution 
based on the trans-cis photoisomerization of its C=N double bond. This trans-cis 
photoisomerization mechanism was directly evidenced by the crystal structure of P 















configurational changes between trans and cis isomers support the hula-twist (HT) 
mechanism. And the observed photocoloration of the title compound in solid state by 
UV/heat was ascribed to the large changes in geometry of the molecule, for the 
crystal-to-crystal transformation is difficult in this molecule in the solid state. And 
more, the chiral property of P was revealed by circular dichromism spectrum and 
crystal structure. 
Last, a kind of salicylaldehyde Schiff base which can recognize SO42- in solution 
was characterized by X-ray single diffraction analysis, and the crystal structure of the 
Schiff base bound SO42- was also obtained with effectively demonstrating the 
recognition mechanism. 
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